INTRODUCTION
Variation in service provision has attracted interest as a public health problem due to the implications it has for appropriateness of care. 1, 2 Investigations of factors influencing the clinical decision-making process have identified and compared the roles of technical (e.g., oral health factors) and patient factors. 3, 4 These studies have indicated that technical factors dominated over patient concerns in the choice of substitutable treatments, such as extraction v. root canal treatment and crown v. build-up, but indicated the need to repeat the analysis on different populations of dentists in order to confirm the findings. An Australian study found that clinical decision making in dentistry is a complex process with a wide range of responses to the factors considered by dentists to be important in choosing one treatment over another, such as a visual exam v. an x-ray. 5 However, within each substitutable treatment pair scenario there were some factors that dominated treatment choice.
The dominance of key factors in choosing treatment may reflect the adoption of routines. 6 Such routines based on clinical experience may provide a means whereby practitioners can deal with the uncertainty involved in making treatment decisions. Dental students have been shown to rank a larger number of factors as important when choosing treatment compared with dentists which may indicate that students have yet to develop routines for decision making. 4 In order to understand the development of treatment choice factors in terms of whether they change over time, and if so, at what age, it is necessary to collect longitudinal information from the same dentists at two points in time. The aims of this study were to examine what factors dentists consider in choosing alternative treatments, assess the stability of these factors over time and determine whether the stability of treatment choice was related to age of dentist.
MATERIALS AND METHODS Sampling and data collection
Dentists were sampled at random from the dental registers of each Australian State/Territory based on a sampling rate of 13.5 per cent, resulting in a total sample of 1202 dentists. Further details of baseline sampling have been published previously. 5 In 2004, a total of 292 dentists who had provided baseline data on treatment choice were identified from the dental registers for inclusion in the follow-up study.
Data on factors influencing choice of alternative treatments were collected by mailed self-complete questionnaires. 7 A primary approach letter was sent to introduce the study, followed by the questionnaire a week later and up to four follow-up mailings were sent to non-respondents.
Data items
Choice of substitutable alternative treatments were based on published reports, 3, 4 which included 'crown v. build-up', 'root canal v. extraction', 'bridge v. denture' and 'prophylaxis v. scaling', with the addition of two further alternative treatment pairs. These were 'visual examination v. x-ray', and 'preventive intervention v. restoration'.* Dentists were instructed using an openended question to list up to five factors that they considered important in choosing the first alternative treatment of each pair presented. Although examples were given, dentists were instructed that these were not necessarily a complete list, and they should provide their own responses based on clinical experience and judgement, and if necessary repeat the same factors for different pairs of treatment, or leave blank if they felt less than five factors were needed.
Data analysis
To assess the potential impact of non-response and loss to follow-up the baseline characteristics of dentists who provided longitudinal data were compared to dentists that had responded at baseline only. Data analysis of treatment choice factors was based on longitudinal data for dentists that had linked data from both baseline and follow-up. To describe the most important factors that dentists consider when making treatment choices the highest-ranked responses were examined as percentages for each treatment choice scenario. To further refine the analysis the responses to the factors influencing choice of treatment within each substitutable treatment pair scenario were grouped into conceptual categories by one researcher (DSB) through an iterative sorting process and expressed as percentages. The conceptual grouping of responses was checked by the other researcher (AJS) and presented to a small group of researchers to verify their accuracy but no formal measurement of agreement was made. Since the number of responses may have varied between baseline and follow-up the number of responses in each conceptual category were then counted and divided by the total number of responses to derive the proportion of responses per conceptual category. Mean proportions of responses were then analysed between baseline and follow-up by paired t-tests, 8 and this was then repeated for each baseline age strata of dentist. No adjustment was made for multiple comparisons as all tests, both non-significant and significant, are presented.
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Ethical review
The research project was reviewed and approved by the Human Research Ethics Committee of The University of Adelaide.
RESULTS
Response
A total of 676 dentists responded to the baseline survey in 1997-1998, resulting in a response rate of 60.3 per cent. Of the 676, a total of 552 were entered for analysis, with the remainder excluded for reasons such as ill health or retirement. Of the 552 entered responses, 451 were in general practice, with 418 in the private sector and 407 currently treating patients. Of the 407 private general practitioners currently treating patients, a total of 345 private general practitioners provided service provision data in a log of a typical clinical day. There were no significant differences between these dentists who supplied service data and responding dentists in the sample who did not provide service data by: gender of dentist, age of dentist, practice type, geographic location, years since graduation, per cent of time worked and number of other dentists in their main practice, practice activity measures (i.e., patients per hour, hours per year worked, patients per year treated and appointment time) and number of full-time equivalent support staff (i.e., chairside assistants, hygienists, managers, secretaries, other staff). All further analyses were restricted to private general dental practitioners (i.e., non-specialist dentists working in the private sector providing dental treatment on a fee-for-service basis) who supplied service data.
Overall, there were 276 male dentists (80 per cent) and 69 female dentists (20 per cent). The majority of dentists were in the age groups 30-39 (27.6 per cent) and 40-49 (29.3 per cent) years. Male dentists had an older age distribution than females, with higher percentages in the age groups 40-49 years (30. to the dentists who responded at baseline but not at follow-up, the baseline characteristics of the longitudinal respondents were similar in terms of age, gender, geographic location, time since graduation, per cent of time spent in their main practice, numbers of patients treated (per hour, per year, per day), time worked (total hours per day, hours per day chairside, hours per year, days per week, weeks per year) and waiting time for an appointment. A higher percentage of the dentists providing longitudinal data worked in solo practices at baseline which was reflected in their working with lower numbers of other dentists, assistants and secretaries but the numbers of hygienists, managers and other types of personnel were similar to dentists who responded at baseline only.
Factors considered by dentists in treatment choice
Individual responses
Figures 1 to 6 present the highest ranked responses to each of the six treatment choice scenarios. For 'visual exam only v. x-ray' (Fig 1) the highest ranked response item was 'caries rate' followed by 'time since last x-ray'. For 'preventive intervention v. restoration' (Fig 2) the highest ranked response items were 'age of patient' and 'caries rate', followed by 'oral hygiene status' and 'patient preference'. The choice of 'crown v. amalgam or composite build-up' (Fig 3) was dominated by the response 'cost' then followed by a range of next highest responses including responses such as 'future plans', 'patient preference', 'role in occlusion' and 'prognosis'. The choice of 'root canal v. extraction' (Fig 4) was also dominated by the response 'cost', and then followed by 'role in occlusion' and 'patient preference'. 'Cost' was also the highest ranked response item in the choice of a 'bridge v. denture' (Fig 5) , followed by 'abutment strength' and 'periodontal status', then 'length of span', 'patient preference' and 'existing partial'. The choice of 'prophylaxis v. scaling' (Fig 6) had 'calculus' as the highest ranked response, then 'periodontal status', 'oral hygiene status', 'gingival status' and 'tooth mobility'. Table 1 presents the responses ordered into groups. In total, there were 99 responses to the six substitutable treatment pair scenarios. To simplify the analysis, the remaining results are based on the 10 highest ranked response groups. Table 2 presents the highest ranked response groups across the five factors that dentists were asked to list as important in influencing choice of treatment in the six substitutable treatment pair scenarios. Data presented are proportions in order to control for differing total number of responses between baseline and follow-up. These can be interpreted similarly to a percentage, only ranging from 0 to 1.0, instead of between 0 and 100 (e.g., the background responses to 'exam v. x-ray' had a mean proportion of 0.153 at baseline, equivalent to 15.3 per cent of the total responses to that treatment pair scenario). The choice of 'exam v. x-ray' was dominated by background, caries Convenience to patient; Number of appointments Dentist:
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None/always do the latter alternative; None/always do first alternative; Do neither alternative/both and visit history responses, with the only difference over time being a higher proportion of responses in the mouth status group at follow-up compared to baseline. The choice of 'preventive v. restorative intervention' also had high proportions of responses in the background and caries groups, as well as in the mouth status and patient groups, with the only difference over time being a higher proportion of responses in the visit history group at follow-up. The choice of 'crown v. amalgam or composite build-up' was dominated by responses in the tooth status and treatment constraints groups, with the only difference over time being a lower proportion of responses in the caries group at follow-up. The choice of 'root canal v. extraction' was dominated by responses in the tooth status, treatment constraints and patient groups, with no differences observed over time. The choice of a 'bridge v. denture' was also dominated by responses in the treatment constraints group along with denture status, and no differences were observed over time. The choice of 'prophylaxis v. scaling' was dominated by responses in the periodontal status group, with the only difference over time being a higher proportion of responses in the treatment constraints group at follow-up. Table 3 summarizes the comparison of baseline v. follow-up proportions of responses ordered into groups broken down by age of dentist. Among 20-29 year-old dentists the only difference over time was observed for responses in the background group for 'root canal v. extraction' and in the patient factors group for 'prophylaxis v. scaling'. Among 30-39 year-old dentists the only difference over time was observed for responses in the patient factors group for a 'bridge v. denture'. Among 40-49 year-old dentists differences over time were observed for responses in the caries and treatment constraints groups for 'crown v. build-up' and for the visit history group for 'preventive v. restorative intervention'. Among 50-59 year-old dentists differences over time were observed for responses in the tooth status and denture status groups for a 'bridge v. denture'. Among dentists aged 60+ years the only differences over time were observed for responses in the mouth status and root status groups for 'exam v. x-ray'.
Responses ordered into groups by age
DISCUSSION
It has been reported that the sensitivity of dentists and patients to cost considerations may reflect that dentistry has traditionally been regarded as a discretionary service and provided according to market principles. 11 However, cost and finance factors have not been ranked highly by dentists as a preferred characteristic of patients. 12 While dentists are generally not selective about ability to pay or insurance status, the fact that they take cost into consideration when choosing treatment may indicate dentists act in the role of patient agent or advocate. 6 However, selecting treatment alternatives primarily on the basis of price raises issues of appropriateness of care, 11 and may potentially result in conflict between the dentist's selfinterest and the patient's interest. 6 When looking at treatment choice responses 'patient preference' was among the top five highest ranked responses in five of the six treatment choice scenarios but having a highest ranking of third. The response 'cost' was among the top five highest ranked responses in three of the six scenarios and was ranked first in each of these three scenarios. The response 'caries rate' also occurred in the top five highest ranked responses in three of the six scenarios, ranging from first to third highest ranked. The only other multiple entries among the top five highest ranked responses were for 'age', 'oral hygiene status' and 'periodontal status' which each occurred in two of the six scenarios. Therefore, patient preference tends to be considered as an important, but secondary factor, in treatment choice. However, cost is considered as highly important in treatment choices for more complex interventions such as crowns, endodontic treatment and bridges where significantly cheaper alternative options are available. In choices such as 'exam v. x-ray' and 'preventive v. restorative intervention' where cost differentials of alternative treatment are less of an issue, other factors such as 'age' and 'caries rates' are more important. In the case of 'prophylaxis v. scaling' cost was not a prime consideration, and neither were patient nor background factors, but instead clinical signs such as calculus and periodontal status were most important.
The comparison of treatment choice responses over time showed a high degree of stability in the ranking of most important responses between baseline and followup. When responses (e.g., extent of tooth damage, size of lesion) were ordered into groups (e.g., tooth status) and proportions of responses were compared over time, again there was a high degree of stability. There was stability, firstly in terms of the highest ranked groups of responses (e.g., 'exam v. x-ray' was dominated by caries, background and visit history responses at both baseline and follow-up). Secondly, there was also stability in terms of the low number of statistical differences observed between baseline and follow-up, with only one difference observed out of 10 response groups in four of the six scenarios and no differences over time in the remaining two scenarios. None of the differences that were observed occurred in the higher ranked response groups.
The observation that dental students have been shown to rank a larger number of factors as important when choosing treatment compared with dentists, suggests that students have yet to develop routines for decision making, 4 and led to the prediction that younger dentists may show less stability in their treatment choice responses than older dentists. However, the findings of the present study showed little difference in the stability of treatment choice factors between different age groups of dentists, suggesting that if routines are developed these are established before or soon after graduation as a dentist.
CONCLUSIONS
Cost of treatment was a major consideration in situations where significantly cheaper alternatives existed, while patient preference was commonly included as a secondary consideration across a wide range of treatment choice scenarios. The treatment choice responses showed a high degree of stability over time across all age groups of dentists suggesting that if routines are developed these are established before or soon after graduation as a dentist.
